Trehalose attenuates the gait ataxia and gliosis of spinocerebellar ataxia type 17 mice.
Spinocerebellar ataxia type 17 (SCA17) is caused by CAG/CAA repeat expansion on the gene encoding a general transcription factor, TATA-box-binding protein (TBP). The CAG repeat expansion leads to the reduced solubility of polyglutamine TBP and induces aggregate formation. The TBP aggregation, mostly present in the cell nuclei, is distinct from that in most other neurodegenerative diseases, in which the aggregation is formed in cytosol or extracellular compartments. Trehalose is a disaccharide issued by the Food and Drug Administration with a Generally Recognized As Safe status. Lines of evidence suggest trehalose could prevent protein aggregate formation in several neurodegenerative diseases, including Alzheimer's disease, Parkinson's disease, and Huntington's disease. In this study, we evaluated the therapeutic potential of trehalose on SCA17 using cerebellar primary and organotypic culture systems and a mouse model. Our results showed that TBP nuclear aggregation was significantly decreased in both the primary and slice cultures. Trehalose (4 %) was further supplied in the drinking water of SCA17 transgenic mice. We found both the gait behavior in the footprint analysis and motor coordination in the rotarod task were significantly improved in the trehalose-treated SCA17 mice. The cerebellar weight was increased and the astrocyte gliosis was reduced in SCA17 mice after trehalose treatment. These data suggest that trehalose could be a potential nontoxic treatment for SCA17.